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Emonecus aulpul aignals from thiee o1 raone sansors within qualifeatton limits ranlt n lass of engne siart nhibit and LCE probection.
Loss of vahicle during sharl due to HPOTE or heat s xchanger faiture may 1eaull € turblne avertemperalure conditlon ocours and i ol
datected,

Redundancy Screans: SEMEOR SYSTEM - ENGINE SYSTEM: LINLIKE RECUNOANGY

A Pass - Bedurdant hardware ilerms am zapable of checkad during normmal ground |urranound.
B: Faul - Lass of a redundanl hasdware items is net deleciabla during Might.
G- Pags - Logs of radundasnl hardware items eould nol resudt from a single credibie mmant.

1R
ME-G1E.M

Eironaavs sidpit gignals from all gualifisd sansore wibin the redine imi resulls In koas of redine prolection  Leas of vehith dys to
HPOTP or kel exchanper Malura may sesuk Nlorbine overlemperatyre condiien aceurs and 12 not deteclsd,

Redundancy Saeens: SENSOR SYSTEM - ENGINE SYSTEM: UMLUIKE REOUNDANCY

A; Pass - Radundanl hardivere llenns are capable of checkest dodng narmal ground bemareund
B:Fail - Loze af a redundant hardware ilems {s not detectabiz during fight,
T Pios - Losa of redundant hardware Hems could not ragull from 5 sing'e cradibly avart.

1R
ME-C13 hd

Ercaneoues outpod signata from all sensors culsioe qualifeation Imits result b sensor disqualitcaliens catmslng v inss of radline man itaring
and a MCF indicalion. Less of vehicle dus Lo HPOTP or heal sxch anger faltura may resall i lurbine avertemperatuns condilion poours and
iz nat detected. .

Fedundancy Soreens: SEMSOR SYSTEM - ENGINE SYSTEM: UNLIKE REDUNDANCY
A; Pass - Radundan| hardeare #ams are capatils of chachout diring nomasi graund ternarcind.

B: Pags - Lass of 8 redundan! ardwere 12ms |s detectabra dirtng fight,
C: Pass . Loss of redund ant hartwara ams coukd not reswdt Iram a gingh cradible event,

Erronecus oot signals from sl qualled sensors outslde lewar redline limits resull in a SLE Indication, angime hydraulic shuldown, o
preumatic shutdmwn I¥ In kdraulic leckup or whh orior RYOT camparigon failure. Misscn shart.

Redundancy Screens: SENSDR SYSTEM - ENGIME SYSTEM: LINLIKE REDUNDANCY
A Pass - Redundanl hardwara items are capabla of checkoul during narma| grourd lurreraynd.

B: Pasa - boss af a redundanl hardware itams is detactanbs during Nigi.
C: Pasy - Leas of redundant hamdware dane cauld not result from g aingle credible svar,
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ME-C1 2, M

1R
ME-Gdh
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47 vehlcla due ta HPOTP or el exschanger failurg ey result 1 turbing cverleniparalire condiion oecur and s nst datected, ME-CAS N
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Parl Number: REt?51, RE1751 Change #: 3
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Fe &g ! Dacyraei Belerence

FAILURE CAUSE:  &: Qpen in clrouil; Groken chramed or alumel th ermcconple wine, [uncllon weld. of connecior pin wailds,

ELECTRQNIC, ELECTRICAL, AND ELECTROMEGHANICAL FRRTS FOR THE TRAMSDUCER IHVOLVED N THIS FUNCTION HAVE BEEM BELEGTED FROM THE CLASS 5 OR EQUIVALENT
APPRCAED PARTS SELECTION (41 THHE TRANSDUCER SENSOR ELEMENT |5 MADE FROM TYPE K THERMOCOUFLE WIRES ([CHROMEL AND ALUMEL) MEETING THE SFECIAL LTS
OF ERROR (2] THE THERMOCOURLE JUNCTION 15 PROTFCTED B A METAL OXIDE INSLILAKNT AND A INCONEL B0G SHEATH (2. THE THERMOGOQUFPLE MEASURING JUKCTIONS ARE
FUSIMIN'WELDED (). THE SEMSIMG ELEMENT ASSEMBLY 15 BRAZED INSICE AN INCONEL 625 HDUSING (2) THE HOUSING PROVIDES RESISTANCE TO MECHAMICAL/TSTALLATICN
DAMAGE, FROCESSES USED FOR BRAZING ARE CONTROLLED BY SPECIFICATION 2). UPPER WIRING POTTING PREVENTS WRE MOVEMENT AND SUBSECHIENT WIRE FAILURE [3).

(1) BEWNGI02E; {2 RCT 754 {1 BLTOODA
FAILURE CAUSE: B: Shod In elrcull; cortaminalion, kess of insgtat on.

SEMEORE ARE HERMETICALLY SEALED TO PROTECT FROM GONTAMIMATION A BACK FILL OF THE SEMSOR GAVITY 15 DONE TO INCORPORATE AN INERT PURGE, FREVEMTRG
CORROSION OR CONDENSATION M THE SENSCR [1). LEAK RATE RECQLIREMENTS ARE CONTRMLED PER SPECIFICATICN TO PREVENT INDUCTANCE OF FOREIGN SUBSTAMCES
AND PREVENT LOEES OF THE INERT GAS BACKFILL, INTEANAL POTTING FROTECTS FRIOM CORROSION (11 :

(1) REATE ,
FAILURE CAUSE: C; Structunsl lallure of probe.
THE HOT GAS TEMPERATURE SENSOR PROBE |5 MADE FROM INCOMEL 635, IMCONEL B25 Wi g SELECTED FOR ITS TEMSILE STRENGTH, RES|STANCE TO GENERAL CORRQSION,

WELDABILITY TC 30 SERIES CRES, AKD RESISTANCE TO STRES S CORROSION CRACKING 113 (2. HYDROGEN ENVIRONMENT EMBRITTLEMENT 15 HOT CONEIDERED A FRODLEM
WHLER THIS CONDITION OF USE. THE PRCBE HOUSING IS A QNE.FIECE DESIGN ELIMINATING PROBE VLD RELATED FAILLURES |3}

(1} RSS5-8362; (Z) MSFC.5PEC-522 (3 RCTTS1
FAILURE CALSE: ALL CAUSES

SENSOR SYSTEM DESIGN PROVIDES REDUNDANCY TO THE ELECTRICAL COMPONENTS TO PRECLUDE ALL SINGLE POINT FAILURES DF THE CONTROL FUNCTIONS. THE SENSORS
ARE & YENOGR ITER], DRAVING SPEGIFICATIGH ANG MANUFACTURING PROCFSSES ARE COMTROLLED BY ROCKETOVNE {t). ALL SENSOR DESIGNS ARE SUBJECTED IO A
FRITIGAL DESIGN REVIEW ANV DESIGN CHANGES ARE RE-REVIEVIED (1), THE RE1751.01 SENSORS HAVE COMPLETED USEFLIL ! IFE TESTING I1), INCLUDING VIBRATION TESTING
(1] THE MINIMUR FAGTCRS OF SAFETY MEET GEI REQUIREMENTS (2]. THE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOW CY CLE FATKIUE UFE AND MEET CEY
REQUIREMENTS (3)  THE CONTROLLER MONITOR SYSTEM IS COMPRISED OF REDUNDANT SEMSOR ELEC TROMICS, REDUNDANT HARNESSES, AND REDUNOANT CONTROLLER
CHANNELS (4).

(TP RCITET (20 RES-ARAR. CPIZ0RO0NINA. (3] BLO0S32, CPI2QR0003E; (4] CRA0ERO00E 4.2 4.5
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Falue Causes

Slgrifleant Characteristies

Inspactianis) ; Teas)

m |

TEMFERATUHE
TRAMEDLICER

CORFPONENT INITEGRITY

TEM F‘ERATUHE
TRANSDILKSER
CONNECTOR RECEFPTACLE

COMNMNECTOR {NTEGRITY

TEMFERATURE
TRAMSDLUCER

MATERIAL INTEGRITY

ALL CALISES

Document Aeleremcy

THE ELEWENT MATERLAL IS INSPECTED PER SPECIFICATION REQUIREMENTS.

PROCESEES USED IH THE TRANSDUCER MAMUFACTURE AND ASSEMELY ARE VERIEIED FER
SPECIT ICATION AMD INCLURE:

- ELECTRICAL COMNEC TIONS MADE BY WELLH MG,

= EMCAPSULATION OF COMPOMNEMTS.

- ELEMENT CONSTAUCTION |5 RADICGRAPHICALLY INSFECTED.

RE17E1

RC17Ta1

REC1TH
AL1008
REC17E1

THE PLATING O THE CONNEGTOR PIMS 15 INSPEGTED PER SPECIF|CATION REQUIREMENTS.

THE FOLLOYWWIM G TESTS ARE PERFCHRMED URMG MMANL FACTLIRI.’NG AND SENSOR ACCEPTANCE:
-VISLAL INSPECTION.

= INSLHATION REEISTANCE BETWEEH PINS AND THE CASE IS VERIFIED T BE WITHIH
SPECIFICATION,

- DIELECTRIC WL TAGE TESTS MEASURE THE CURRENT LEAKAGE BETWEEN PING AND CASE ANMD
VERIFY THEM TO BE WITHIN SPECIFICATION,

—_ —_— . _ - —_—— -

RE1TH

RES1231
RC12N

RCA7SY
RCITS1
RC1751

MATERIAL INTESR|TY 1S VERIFIED FER SPECIFICATION AEOUIREMENTS.

TEMFERATURE
TRANSDUCER

ASSEMBLY INTEGRITY

HOT FIRE ACCERTANCE
TESTIMG (GREEN FLM)

DATA REWVIFWY

PRE-FLIGHT CHECKOUT

RE1751

RLA7PE

ALL WVENDOR, INSPECTICHN AND TEST CRITERIA IS UNBER ROCKETDYNE APFROVAL AND CONTROA

TRANSDUCERS ARE SUBIEGTED TO A WOREMANSHIP SCRFENING AI:EE‘F"T.-"-.NCE TEST INCLUDING
VIBRATION AMD THERMAL GYCLE,

THARSDUCERS ARE CALIBRATED FER SPECIFIGATION REQUIREMENTS.
SENSOR CPERATIOM 15 VERIFIED THROUGH HOT FIRE ACTEPTANCE TEZTING.

ALL CONTROLLER DATA FROM THE PREVIOUS FLIGHT R HOT FIRE |5 REVIEWED. ANY
ANOMALDUS CORNDITION NOTED REQUIRES FURTHER TESTING QR HARDWARE RERLACEMENT
PRIOR TO THE NEXT FLIGHT,

SENSORS ARET TESTED FOR INSULATION RESISTANCE AFTER EACH HOT FIRE.
SENSORE ARE VISUALLY INSFECTED,

RE1751

RCI751

RLOO451
MSFC PLH 1226

CMRSD v41BLID. 25D
DMRSD va1BLI0CG
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ALL CALSES PRE-FLIGHT CHECKOUT SEMGOR OPERATION IS VERIFIED EVERY MISSION FLOV BY SUCCESSFUL COMPLE TIDN OF THE OMRSD W1AQ0 D
CONTROLLER SENSOR ELECTRICAL CHECKOUT. (LAST TEFT} OMASD S00FAD, 742
Fgiltre Histon,: Comprehersiva faiure hislory dala is mainlainad in e Problem Reporirg databese (FRAMS/ PRACH)
Relerence: NASA ketler SAZ1ABANE and Pockald ri i letler BARCGETEY,
Dperational e Mol Apoicante,



